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DI VISION 1 - GENERAL

SECTION | A

APPLI CABI LI TY & AUTHORI TY

1.

These specifications govern all sewerage and drainage construction
wi thin dedicated public ways and easenents of subdivisions; and are
i ssued under the authority given to the Cty Engi neer and the Board
of Public Wrks by-Chapter 16, Section 16-117; and by Chapter 18,
Sections 18-21 thru 18-98 of the Nashua Revi sed Ordi nances of 1987.

If any conflict should arise between these specifications and
Chapter 19, Article Ill, the nore stringent shall govern.

These specifications also apply to that sewerage and drai nage work
which is constructed by Public Wrks Departnent enployees, by virtue
of its adoption as a standard by the Board of Public Wrks.

Wien so stated in the contract, these specifications shall govern
the work of private contractors doing work under contract to the
City of Nashua Board of Public Wrks.

These specifications shall govern the work of private contractors
doing work within the city rights-of-way and/ or easenents.

These specifications shall govern the work of all ©private
contractors doing work for devel opers, contractors, etc. in streets
and easenents which shall |ater be dedicated for acceptance by the

City of Nashua.

Al'l sewerage system project designs shall be in accordance wth
readopt ed New Hanpshire Standard of Design (Env-W 700) published in
July 1990.

Al'l plans proposed for new sewerage systens, extensions and changes
to existing systens nmust be submitted for review and approval by the
State of New Hanpshire Departnent of Environnmental Services Water
supply and Pol lution Control Division.

These specifications shall govern all sewers constructed on private
property, except for the house drains and buil ding drains, which are
covered by the plunbing code.



SECTI ON 1B

Definitions

"The Engineer"” shall be understood to be the Gty Engineer, or his
appoi nted representati ves.

"The Contractor” shall be the party doing the construction: either a
private contractor or the Departnent of Public Wrks crews as the case
may be.

"Contract Drawi ngs" shall be the construction drawi ngs whi ch have been
approved by the City Engineer, signed "approved” and on file in his
of fice.

"Sewer" - A pipe or conduit that carries waste water from residences,
commercial buildings, industrial plants, and institutions, equivalent
to "Sanitary Sewer."

"Drain" - A pipe or conduit that carries stormwater and surface water
street wash, and other wash waters, but excludes donestic waste water
and industrial wastes; equivalent to a "storm drain" or "storm sewer”
and including "culverts."

"I nspector” shall be understood to be an inspector of the Departnent of
Public Wbrks.

SECTI ON 1C

QUALI TY CONTRCL

| C-1 AUTHORI TY AND DUTI ES OF | NSPECTORS

I nspectors shall be authorized to inspect all work done and materials
furni shed. Such inspection my extend to all or any part of the work
and to the preparation or manufacture of the materials to be used. In
case of any dispute arising between the Contractor and the | nspector as
to materials furnished or the nanner of performng the work, the
I nspector shall have the authority to reject material or suspend the
work until the question at issue can be referred to and decided by the
Engi neer. The inspector shall not be authorized to revoke, alter,
enl arge, relax or -release any requirenents of these specifications nor
to approve or accept any portion of the work, nor to issue
i nstructions, contrary to the Plans and Specifications.

The I nspector shall in no case act as a foreman or perform other duties
or the Contractor or interfere with the managenent of the work by the
Contractor. Any advice which the Inspector may give the Contractor
shall in no circunstances be construed as binding to the Engineer in
any way.



| G2 | NSPECTI ON OF THE WORK

The Contractor shall not lay or bury any pipes or casings or other
appurtenances except in the presence of the Engineer or the Inspector.
To this end, proper notice shall be given the Engineer by the
Contractor of the tinme and place he intends to do the work. Any work
whi ch is done when the Engi neer or Inspector is not present or which is
done contrary to the direction of the Engineer shall be considered
unaut hori zed and shall not be accepted. The Contractor shall renobve and
repl ace such work to the satisfaction of the Engi neer when directed to
do so. Such work satisfactorily replaced-will then be accepted.

SECTI ON 1D

SPECI AL CONTROLS

1D-1| EROSI ON CONTRCL

The Contractor shall take due precautions to mnimze the run-off of
pol  uti on substances such as silt, clay, fuels, oils, bitunens, calcium
chloride and any other polluting nmaterials harnful to humans, fish or
other life into the waters of the State.

1D-2 DUST CONTRCL

Dust control shall be provided when deened necessary by the Engi neer so
as to prevent damage and nuisance to adjacent property owners and
public streets. The neans of dust control may include the use of water,
cal cium chl ori de or other approved nethods.

1D-3 TRAFFI C CONTRCL

When, in the opinion of the Engineer, public safety or convenience
requires the services of the police, the Engineer may direct the
Contractor to request the Nashua Police Departnment to assign officers
to direct traffic within the |ocation of work.

Not hi ng cont ai ned herein shall be construed as relieving the Contractor
of any of his responsibilities for protection of persons and property.

Police are to be paid by the Contractor.



DI VISION 2 - EARTHWORK

SECTI ON 2A

CLEARI NG AND GRUBBI NG

2A-1 SCOPE OF WORK

Clearing and grubbing shall be carried out where necessary. The
Contractor will be allowed to renove only the trees and brush that are
absol utely necessary for his construction operations. The Contractor
shall be expected to save as many trees as is possible. The renoval of
all brush and trees, including their stunps necessary for construction
pur poses, shall be done in such a manner to present a neat appearance
at the end of the work.

2A- 2 CLEARI NG

Clearing shall consist of felling, cutting and the satisfactory
di sposal of trees, brush and other vegetation, down tinber, and
r ubbi sh.

If land owners desire the tinber or small trees, the Contractor shal
cut and neatly pile it in 4-ft. lengths for renpoval by the |and owner
otherwise the Contractor shall dispose of it by hauling away. No
burning will be permtted unless the Contractor obtains the perm ssion
of the City of Nashua Fire Chief beforehand.

2A- 3 GRUBBI NG

Grubbi ng shall be carried out where trees have been felled, and shal
consist of the renoval and disposal of stunps, including all roots
| arger than 3-in in dianeter to a depth of 18-in. bel ow ground surface
and within 3 ft. radius of the trunk.

SECTI ON 2B

EARTH EXCAVATI ON AND BACKFI LL

2B-1 SCOPE OF WORK

This section includes, except as el sewhere provided, trenching for pipe
| ayi ng and appurtenances, including drainage, sheeting and bracing,
backfilling, disposal of surplus material and restoration of trench
surfaces in easenents.



2B- 2 SHEETI NG AND BRACI NG

The Contractor shall furnish, put in place, and maintain sheeting and
bracing if required to support the sides of the excavation and prevent
|l oss of ground which could damage or delay the work or endanger
adj acent structures.

2B- 3 DRAI NAGE

The contractor shall furnish all materials and equi pnment and perform
all incidental work required to install and mintain the drainage
system he proposes for handling any ground water or surface water
encountered. The contractor nust alter his drainage nethods if, in the
opi ni on of the Engineer, the trench bottomis unsatisfactory.

2B- 4 BACKFI LLI NG

As soon as practicable after the pipe has been laid, jointed, properly
bedded (and tested, if required) backfilling shall begin and thereafter
be prosecuted expeditiously.

Sand which is free from stones and other foreign material shall be
carefully placed to a depth of 1 ft. over the top of the pipe.

Wien the pipes are laid cross country, the renmainder of the trench
shall be filled with approved material .

Wherever a loam or gravel surface exists prior to cross-country
excavations, it shall be renoved, conserved, and replaced to the ful
original depth. In sone areas, it may be necessary to renobve excess
material during the cleanup process, so that the ground may be restored
to its original level and condition. If the Contractor prefers not to
store loam or topsoil, he shall replace it with |loam or topsoil of
equal quality and in equal quantity.

Wen the pipes are laid in streets, the trench above the 1 ft. of
sel ected material above the pipe shall be backfilled wth suitable
material in layers not to exceed 3 ft. and thoroughly conpacted by
mechani cal equi pnent. The last 1 ft. shall be backfilled with conpacted
bank-run gravel unless an increase is directed by the Engi neer.

Fragnents of |edge and boul ders not greater than 6 inches in dianeter
may be used ~n trench backfill providing that the quantity, in the
opi nion of the Engineer, is not excessive. Rock fragnments shall not be
placed until the pipe has at least 2 ft. of earth cover. Small stones
and rocks shall be placed in thin layers alternating with earth to
insure that all voids are conpletely filled. Large masses of filling
shall not be dropped into the trench in a manner to endanger the pipe.



Bi t um nous paving shall not be placed in the backfill. Frozen materi al
shall not be used under any circunstances.

Al'l road surface shall be groomed i mediately after backfilling. Dust
control measures shall be enployed at all tinmes to the satisfaction of
t he Engi neer.

SECTI ON 2C

EXCAVATI ON_BELOW NORVAL GRADE
AND GRAVEL REFI LL

2C-1 SCOPE OF WORK

[f, in the opinion of the Engineer, the material at or bel ow t he nornal
grade of the bottomof the trench (6" bel ow grade of pipe bottom is
unsui table for foundation, it shall be renoved to the depth as directed
by the Engi neer and repl aced by screened gravel or as specified bel ow

2C-2 EXCAVATI ON_AND BACKFI LLI NG

Excavation and backfilling bel ow grade shall conformto all applicable
provi sions under Section 2B, including the requirenments for sheeting
and bracing and naintai ning the trench.

2C-3 REFILL

Normal ly refill will be screened gravel, as specified under Section 2D;
however, if the material at the level of trench bottom consists of fine
sand, sand and silt, or soft earth which may work into the screened
gravel notwi thstanding effective drainage, the subgrade material shal
be removed to the extent directed and the excavation refilled wth
coarse sand, or a mxture graded from coarse sand to fine pea stone, to
forma filter layer preserving the voids in the gravel bed of the pipe.
The conposition and gradation of gravel shall be approved by the
Engi neer prior to placenment. Gavel shall be placed in 6-in. |ayers
t hor oughl y conpact ed.

SECTI ON 2D

GRAVEL FI LL

Screened gravel shall be used for beddi ng pipe, as replacenent materi al
for ordered excavation below grade and as gravel cushion in |edge
excavation. Bank run gravel may be used for the roadway gravel sub base
under pavenent, replacenent of un-suitable material and for simlar
uses. The Engi neer nay order the use of gravel for purposes other than
those specified if, in his opinion, such use is advisable.



2D-2 BANK- RUN GRAVEL

Bank-run gravel shall consist of hard, durable stone and coarse sand,
essentially free from frost, frozen lunps, loam and clay, uniformy
graded and contai ning no stone having any dinension greater than 3-in.
The gradi ng of sizes and nmaterial shall be such that the gravel may be
t hor oughly consol i dat ed.

25 to 70% shall pass the No. 4 sieve and not nore than 12% of the
mat eri al passing the No. 4 sieve shall pass the No. 200 sieve.

2D- 3 SCREENED GRAVEL

Screened gravel conformng to ASTM C33 stone size No. 67, shall consi st
of hard, durable, round particles of proper size and gradation, and it
shall be free from sand, l|loam clay excess fines, and deleterious
materials. The size of the particles shall be uniformy graded gravel
such that not less than 130 per cent of the particles will pass a 3/4-
in sieve and not nore than 5 percent will pass a No. 4 sieve. Quality
and gradation shall be acceptable to the Engi neer.

SECTI ON 2E

ROCK _AND BOULDER EXCAVATI ON

2E-1 SCOPE OF WORK

This section includes the excavation, disposal and replacenment of rock
and boul ders.

2E-2 DEFI NI TI ONS

Rock excavation shall nmean rock which, in the opinion of the Engineer,
requires for its renmoval drilling and bl asting.

Boul der excavation shall mean boul ders exceeding 1/2 cu. yd. in volune
whi ch can be excavated w thout resorting to blasting.

2E- 3 BLASTI NG

All bl asting operations shall be conducted in full conpliance with all
laws of the State, l|ocal ordinances, and regulations and with all
possible care to avoid injury to persons and property.






SECTI ON 3B

VI TRI FI ED CLAY SEWER PI PE

3B-1 SCOPE CF WORK

This section includes furnishing vitrified clay sewer pipe and fittings
as shown on the contract draw ngs.

3B-2 VITRI FI ED CLAY PI PE

Vitrified clay pipe for sizes 8", 10", and 15" shall conform to the
requirenents of NCPI Specifications for 3300 Lbs. L.F. Crushing
Strength vitrified clay pipe, Designation ER 3300. For other sizes,
pi pe shall conformto the requirenents of ASTM Specifications for Extra
Strength clay pipe as described in ASTM Specifications for Extra
Strength and Standard Strength Cay Pipe and Perforated Cay Pipe,
Desi gnation C700 or any  subsequent addi ti ons. Manuf acturer's
certificate of conpliance shall be furnished to the Engineer, prior to
installation. Methods of shipping and storage on site shall be such as
to avoid injury to the pipe. Damaged pipe shall be rejected and renoved
fromthe job site.

3B-3 VI TRI FI ED CLAY FI TTI NGS

We branches and bends shall be standard with the manufacturer, and of
the sane type as the pipe on which it is used. Each wye branch shall be
provided with a clay plug. day plugs shall have waterti ght preforned
joints installed w thout adhesive in the we branch.

38-4 JONTS FOR VI TRI FI ED CLAY PI PE

Joints shall be made with G| Resistant conpression rings in accordance
with ASTM C-425, Type Il Manufacturer's instructions for installation
shal | be foll owed.

SECTI ON 3C

P.V.C. SEVWER PI PE

3C-1 GENERAL

P.V.C. sewer pipe is approved only for areas receiving donestic sewage
and is not approved for areas receiving predom nantly industrial waste.

Approved sizes are 4, 6, S, 10, 12, and 15 inches.

-11 -



3C-2 SCOPE OF WORK

This section includes furnishing P.V.C. (Poly Vinyl Chloride) sewer
pipe and fittings as shown on the contract draw ngs.

3C-3 P.V.C. (POLY VINYL CHLCRIDE) PIPE

All P.V.C. (Poly Vinyl Chloride) pipe and fittings shall conformto the
nost recent requirenments of ASTM Specifications for Type PSM Poly Vi nyl
Chloride (P.V.C. ) Sewer Pipe and Fittings.

P.V.C. Pipe conform ng to Designation D 3034 shall be SDR-35 only.

P.V.C. Pipe conformng to Designation F-789 shall be PS-46. All P.V.C.
Pipe shall have elastoneric gasket joints and which joints shal
conformto ASTM Specifications for sewer pipe joints using Elastoneric
Seal s Designation D 3212. Mnufacturer's certificate of conpliance
shall be furnished to the Engineer, prior to installation. Mthods of
shi pping and storage on site shall be such as to avoid injury to the
pi pe. Danaged pipe shall be rejected and renoved fromthe job. Sol vent
cement joints shall not be all owed.

M ni num "pi pe stiffness” (F/y) at 5% deflection shall be 46 psi for al
sizes when tested in accordance with ASTM Method of Test D 2412,
"External Loading Properties of Plastic Pipe by Parallel - Plate
Loadi ng. "

Each length of pipe in conpliance with this specification shall be
clearly marked at intervals of 5 feet or less. Pipe conformng to
designation D3034 shall be marked with the manufacturer's nane or
trademark, nomi nal pipe size, the P.V.C. cell classification (i.e.,
12454-\B), the legend "Type PSM SDR-35 P.V.C. Sewer Pipe," and "ASTM D
3034." Pipe conformng to Designation F-789 shall be narked with the
manuf acturer's nane or trademark, the P.V.C cell classification (i.e.
12164-8), Modulus indicator (i.e. T-I, T-2, or T-3), the |egend "PS-46
P.V.C. Gavity Sewer Pipe," and "ASTM F-789."

P.V.C. pipe used for force main shall conformto ASTM D 2241 and D 1784
(Class 12454-B) and safety factor of 2.5 shall be used for pressure
rating determnation with a standard dinmension ratio (SDR) no higher
t han 26.

3C-4 P.V.C. FITTING3

We branches and bends shall have elastoneric gasket joints, and
conform to "ASTM D-3034" (SDR-35 only) or ASTM P-789. They shall be
manuf act ured and furni shed by the pipe supplier (or approved equal) and
have bell and spigot joints conpatible with that of the pipe.

-12 -



Each fitting in conpliance with this specification shall be clearly
marked with manufacturer's nane or trademark, nom nal size, material
designation "P.V.C.", "PSM' (for SDR-35 only), and "ASTM D-3034" or
"ASTM F-789". All fittings shall be either SDR-35 or PS-46 and shall be
the sane as the pipe being used.”

3C-5 JONTIS FOR P. V. C. PI PE

Joints shall be of the bell and spigot type with a gasket as previously
speci fi ed. No sol vent joints are permssible. Manuf acturer's
instructions shall be foll owed.

3C-6 ALLOMBLE DEFLECTI ON

A maxi mum of 7-1/2% deflection in the pipe dianmeter will be allowed
Defl ecti on shall be nmeasured as the reduction in the vertical dianeter
of the pipe.

SECTI ON 3D

REI NFORCED CONCRETE- SEVER PI PE

3D-1 SCOPE OF WORK

This section includes furnishing reinforced concrete sewer pipe and
fittings as shown on the contract draw ngs.

3D-2 REI NFORCED CONCRETE PI PE

Rei nforced concrete sewer pipe and fittings shall conform to ASTM
Specifications for Reinforced Concrete Culvert, Storm Drain, and Sewer
Pi pe, Designation C76. Cenent shall be Type I1l, in conformance wth

ASTM Specification C-150. Manufacturer's certificate of conpliance
shall be furnished to the Engineer, prior to installation. Mthods of
shi pping and storage on site shall be such as to avoid injury to the
pi pe. Damaged pi pe shall be rejected and renoved fromthe job site.

Rei nforced concrete pipe and fittings shall be Cass IV, Wall B, unless
ot herwi se noted on pl ans.

Each length of pipe shall be marked with the nmanufacturer, class, and
date of manufacturer. Pipe shall not be shipped until it has aged for
at least 7 days or attained a mnimm strength of 4000 psi, whichever
t akes | onger.

-13-



3D-3 REI NFORCED CONCRETE FI TTI NGS

We branches and bends shall be standard with the manufacturer, and of
the sane class and type as the pipe on which they are used.

3D-4 JO NTS FOR REI NFORCED CONCRETE PI PE

Joints shall be nade with Gl Resistant conpression rings of an
el astoneric materi al conformng to ASTM C 443. Manuf acturer's
instructions shall be foll owed.

SECTI ON 3E

CEMENT LI NED DUCTI LE | RON SEVWER PI PE

3E-| SCOPE COF WORK

This section includes furnishing cenment |ined ductile iron pipe and
fittings as shown on the contract draw ngs.

3E-2 CEMENT LINED DUCTI LE | RON PI PE

Cement |lined ductile iron pipe and fittings shall conform to ANSI
Standards A21.50 and A21.51. Cenent-nortar Ilining shall be double
thi ckness and conform to ANSI A21.4. Manufacturer's certificate of
conpliance shall be furnished to the Engineer, prior to installation

Met hods of shipping and storage on site shall be such as to avoid
injury to the pipe. Danaged pipe shall be rejected and renpoved fromthe
job site.

Cement lined ductile iron pipe and fittings shall be Cass 50, unless
ot herwi se noted on the plans.

Each I ength of pipe shall be marked with the manufacturer, trade nane,
and cl ass.

3E-3 CEMENT LI NED DUCTI LE | RON FI TTI NGS

Fittings shall conform to ANSI A21.11 and shall be of the sane class
and type as the pipe on which they are used.

3E-4 JO NTS FOR CEMENT LI NED DUCTI LE | RON PI PE

Joints shall be rubber gasket, oil resistant, Joints of the push-on
type in conformance with ANSI AWM C-IIlI1 (A21.11). Mnufacturer's
instructions shall be foll owed.

-14-



SECTI ON 3F

| NSTALLATI ON_ OF SEVER PI PE

3F-1 Pl PE HANDLI NG

The Contractor shall arrange for the delivery of the pipe sections at
approved locations in the vicinity of that portion of the sewer line in
whi ch the pipe sections are to be laid. To this end, he shall do such
work as is necessary for access and for delivery of the pipe. Pipes
shall be stored in an approved, orderly manner so that there will be a
m ni mum of re-handling fromthe storage area to the final position in
the trench and so that there is a mnimum of obstruction and
i nconveni ence to any kind of traffic. Deliveries shall be schedul ed so
that the progress of the work is at no tinme delayed and also so that
| arge quantities of pipe shall not be stored for excessive |engths of
time in crowded |locations or in l|ocations where |arge storage areas
m ght be considered objectionable. Storage of pipe will be restricted
to approved or permtted areas.

The spigot end of all pipes shall be stored on a block to prevent
damage. The bell or groove end of each length of R C pipe shall be
placed in storage on a block to prevent damage. Care shall be taken
that the lengths do not roll together.

Each pipe section shall be handled into its position in the trench in
such manner and by such neans as the Engi neer approves as satisfactory,
and these operations will be restricted to those considered safe for

the workmen and such as to cause no injury to the pipe or to any

property.

The Contractor wll be required to furnish slings, straps and/or
approved devices to provide satisfactory support of the pipe when it is
lifted. Transportation from delivery areas to the trench shall be

restricted to operations which can cause no injury to the pipe units.
The pi pe shall not be dropped fromtrucks or into the trench

The Contractor shall have on the job-site with each pipe-laying crew
all the proper tools to handle and cut the pipe. The use of hanmmer and
chisel, or any other method which results in rough edges: chips and
damaged pi pe, shall be prohibited.

Danmaged pipe coating and/or lining shall be restored before
installation is approved or directed by the Engi neer.

-15-



3F-2 CONTROL COF ALI GNVENT AND GRADE

The location of the pipe, manholes, and other appurtenances shall be
establ i shed in accordance with the contract draw ngs. Bench marks shal
be established along the route of the pipeline at convenient intervals
for use in checking the pipe and manhol e invert and other elevations
t hroughout the project.

The Contractor nmay use a |laser beam to assist in setting the pipe
provi ded he can denonstrate satisfactory skill in its use.

The use of string levels, hand |evels, carpenters levels or other
relatively crude devices for transferring grade or setting pipe wll
not be permtted.

3F- 3 PREPARATI ON OF BED

As soon as excavation has been conpleted to proper depth, as shown on
the Standard Trench Section, a layer of bedding material shall be
placed to the elevation necessary to bring the pipe to grade and
conpacted. It shall be the Contractor's responsibility to control any
water in the trench below the pipe invert. If directed by the Engi neer,
the contractor shall place concrete, clay or other inperneable naterial
in the bedding at intervals to prevent horizontal novenent of the
groundwater which mght induce settling of the bed, or neke it
difficult to handle water in the trench

3F-4 LAYI NG PI PE

Each pipe length shall be inspected for cracks, defects in coating or
lining, and any other evidence of unsuitability

Pi pe shall be laid in the road and at no tinme shall water in the trench
be permtted to flowinto the sewer

The pipe shall then be laid on the trench bedding as shown on the
St andar d- Trench Section, and the spigot pushed home. Jointing shall be
i n accordance with the manufacturer's instructions and appropri ate ASTM
St andards, and the Contractor shall have on hand for each pipe-Iaying
crew, the necessary tools, gauges, pipe cutters, etc., necessary to
install the pipe in a workmanlike manner. Pipe laying shall proceed
upgrade with spigot ends pointing in the direction of flow unless
ot herwi se approved by the Engi neer.

Bl ocki ng under the pipe will not be permtted except where a concrete

cradle is proposed, in which case pre-cast concrete blocks shall be
used.
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After the pipe has been set to grade, additional bedding material shal
be placed in 6-inch layers up to the spring line of the pipe. Tanping
bars shall be carefully enployed to assure conpaction of the bedding
under the | ower quadrants of the pipe.

After this, the sand bl anket shall be carefully placed in 6-inch | ayers
to a depth of 12 inches over the crown of the pipe. Each | ayer shall be
t horoughly conpacted with nechanical equipnment. Care shall be taken
that the equi pnrent does not danage the pipe.

At this point, the pipe shall be checked for line and grade and any
debris, tools, etc., shall be renoved.

If inspection of the pipe is satisfactory, the Contractor nay then
refill or backfill the remmninder of the trench in accordance with the
St andard Trench Secti on.

At any tinme that work is not in progress, the end of the pipe shall be
suitably closed to prevent the entry of aninmals, earth, etc.

At the end of each day's work or at intervals of no nore than 200 feet
of pipe, the Engineer, with the Contractor, wll inspect the pipe for
alignnment with lanps or mrrors. Unsatisfactory work shall be dug up
and re-installed to the satisfaction of the Engineer.

SECTI ON 3G

SEVEER SERVI CE _CONNECTI ONS

3G 1 SCOPE OF WORK

This section includes furnishing and installing service connections
fromthe sewer to the sideline of the street or easenent as shown on
the contract draw ngs.

3G 2 NMATERI ALS

Materials for house services, wye branches, and chi meys shall be of
the sanme material and quality as that for the main sewer. Concrete for
encasenent shall be Class A (3000 psi) concrete.

3G 3 I NSTALLATI ON

Installation shall be as shown on the "House Sewer Details." House
services shall not be connected directly to manhol es. The opening of
the house service, we branch, or chimey shall be plugged with a
suitable watertight cap or plug.
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The m ni mum si ze for the house sewer shall be 6".

The mnimum slope for the house sewer shall be 1/4" per foot, unless
ot herwi se approved by the Engi neer.

Bef ore backfilling, the Contractor shall notify the Inspector so that
he may nake the necessary nmeasurenents to | ocate the opening later. In
addition, an approved ferrous rod or pipe shall be placed over the
pl ugged opening at the property line, extending to within 2 inches of
the final ground surface.

3G 4 SADDLE CONNECTI ONS

On asbestos-cenent, vitrified clay, reinforced concrete, and cenent
lined ductile iron sewers, saddle connections nmay be installed in lieu
of wye branches using cast iron branch connections conform ng to ASTM
A-48, Cass 50. These connections shall be fastened by a stainless
steel strap, stainless steel nuts and bolts, and watertight gasket
between the main pipe and the fitting, and shall have a rubber gasket
providing a watertight seal with the service pipe. Holes shall be nade
only in a manner recommended by the pipe nmanufacturer and approved by
the Engineer. The hole in the main nust be the full dianeter of the
inside of the fitting to prevent obstructing the flow The entire
connection nust be watertight.

Oh P.V.C. sewer, saddles may be used in lieu of we branches using
i nj ection-nol ded rubber-gasketed we saddles conform ng to ASTM D- 3034
and 3212. Saddl es shal | be cut into the pipe according to
manufacturer's details and procedures. Connections shall be fastened by
(2) stainless steel clanps tightened to a mnimumtorque of 5 ft.-1Dbs.
The use of solvent weld sewer saddle connections is prohibited. The
entire connection nust be watertight.

SECTI ON 3H

PROXIM TY TO WATER MAI NS

The New Hanpshire Departnent of Environnental Services, Wter Supply
and Pollution Control Division's Standards of Design dated July 1990
require a 10 foot horizontal separation between water and sewers |ines,
and an 18" vertical separation wherever water and sewer |ines cross.

However, should construction operations reveal or expose a waterline
main or service running approximtely parallel and less than 10 feet
hori zontally from the proposed sewer installation and where it is not
practicable to relocate the sewer, the foll ow ng nethods of protection
nmust be enpl oyed:
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If the above separation cannot be achieved, the sewer shall be encased
in concrete, as shown on these drawings, or else ductile iron pipe of
the sane size shall be wutilized. Appropriate nmanufactured fittings
shall be enployed to adapt the iron pipe to the contract sewer pipe.

Whenever the waterline crosses over the new sewer with less than 18
i nches of separation, the sewer pipe for a distance of 9 feet on each
side of the waterline shall be Class 52 Ductile Iron Pipe. Appropriate
manufactured fittings shall be enployed to adapt the iron pipe to the
contract sewer pipe. As an alternative, the waterline my be raised, if
feasible, to achieve the required separation

Should the waterline in either situation be at or below the sewer
el evation, the waterline or the sewer nmust be relocated to achi eve 10
ft. separation or the waterline raised.

SECTI ON 3l
MANHOL ES
3l -1 GENERAL
The work covered by this section includes the furnishing of all plant,
| abor, equi pnent, appliances, and materials, and performng al
operations in connection wth the satisfactory installation of
manhol es, and all incidental work, conplete, in strict accordance with

the specifications and applicable drawi ngs and standard details.

The contractor shall provide the Engineer with shop draw ngs of all
pre-cast material and a description of all nethods of Jointing he
proposes to use on this portion of the contract.

It is the intention of these specifications that the manhol e, including

all component parts, have adequate space, strength and | eakproof
qualities considered necessary for the intended service. Space
requi renents and configurations shall be as shown on the draw ng.

Manhol es may be an assenbly of pre-cast sections with or wthout stee
rei nforcenent, with approved jointing, or concrete cast nonolithically
in place with or w thout reinforcenent.

In any approved manhole, the conplete structure shall be of such
material and quality as to withstand |oads of 8 tons (H20 [ oading)
wi thout failure and prevent | eakage in excess of one gallon per day per
vertical foot of nmanhole, continuously for the life of the structure. A
period generally in excess of 25 years is to be understood in both
cases. It is further intended that any pointing of joints shall be
acconpl i shed after |eakage tests have been satisfactorily conpl et ed.
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31 -2 DESCRI PTI ON

Manhol es shall be constructed at the locations, to the el evations, and
in accordance with notes and details show on the drawings as well as
the standard details, Appendix A

Manhol es shall be as shown on the standard details and shall conformto
the foll ow ng:

1. Barrels and cone sections shall be pre-cast reinforced or
nonr ei nforced concrete, or cast-in-place reinforced or non-
reinforced concrete.

2. Base sections shall be nonolithic to a point 6" above the crown of
the incom ng pipe, and shall be pre-cast reinforced concrete or
pre-cast non-reinforced concrete or cast-in-place concrete.

3. Horizontal joints between sections of pre-cast concrete barrels
shall be of an overlapping type and, shall, in general, depend for
wat erti ght ness upon an el astoneric or mastic-like seal ant.

4. Pipe to manhol e Joints shall depend for water-tightness upon either
an approved non-shrinking nortar, elastoneric sealant, or
el astoneric, rubber, sleeve with watertight joints at the nmanhol e
openi ng and pi pe surfaces.

5. Cone sections shall be eccentric — see standard detail.

6. There shall be no manhol e steps.

7. Al pre-cast sections and bases shall have the date of nmanufacture
and the nane or trademark of the manufacturer inpressed or
indelibly marked on the inside wall.

3l -3 MATERI ALS

Concrete for cast-in-place bases or conplete manhol es shall conformto
the requirenments for Class A concrete in Section 520 of the New
Hanpshire Departnent of Transportation Standard Specifications.

Rei nforcing steel for cast-in-place concrete shall conform to the
requirenents of Section 544 in the New Hanpshire Departnent of
Transportation Standard Specifications for Billet-steel bars or Wl ded
Steel Wre Fabric.

Pre-cast concrete barrel sections, cones, and bases shall conform to
ASTM C- 478 except as nmay be otherwi se shown on the Standard Details.
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Manhol e frane and cover shall provide a 30" dianeter clear opening. The
cover shall have the letter "S' or the word "SEWER' in 3" l|letters cast
into the top surface. Covers shall have two |ift holes, 180 degrees
apart, on the perineter.

The castings shall be of good quality, strong, tough, even-grai ned cast
iron, snmooth, free from scale, lunps, blisters, sandholes, and defects
of every nature which would render themunfit for the service for which
they are intended. Contact surfaces of covers and frame seats shall be
machi ned at the foundry, before shipnment to prevent rocking of covers
in any orientation.

Al'l castings shall be thoroughly cleaned and subject to a careful
hanmer i nspection.

Castings shall be at least Cass 30 conformng to the ASTM Standard
Specification for Gay Iron Castings, Designation A48.

Bef ore being shipped from the foundry, castings shall be sandbl asted
and given tw coats of coal-tar-pitch wvarnish, applied in a
satisfactory manner so as to nake a snooth coating, tough, tenacious,
and not brittle or with any tendency to scale off.

31 -4 I NSTALLATI ON OF MANHOLE BASES AND SECTI ON

Pre-cast bases shall be placed on a 6" |ayer of conpacted bedding
material as described below. The excavation shall be properly de-
wat ered while placing bedding material and setting the base or pouring
concrete. Water-stops shall be used at the horizontal joint of cast-in-
pl ace manhol es.

Inlet and outlet stub's shall be connected and sealed in accordance
with the manufacturers recomended procedure, and as shown on the
Standard Details, or cast integrally with the cast base.

Barrel sections and cones of the appropriate conbination of heights
shall then be placed, using nmanufacturers recommended procedure for
sealing the horizontal joints, and as shown on the Standard Details or
the remai ning barrel of the nmanhole shall be cast above the base.

A | eakage test shall then be made.
Fol |l owi ng satisfactory conpletion of the |eakage test, the franme and
cover shall be placed on the top or sone other neans of preventing

accidental entry by wunauthorized persons, children, animals, etc.,
until the Contractor is ready to nake final adjustnment to grade.

-21-



Beddi ng Material shall consist of crushed stone and/or natural stone
graded to the followi ng specifications:

100% passi ng 1" screen Equi val ent to Standard Stone
90- 100% passi ng 3/ 4" screen size #67 Section 703 of
20- 55% passi ng 3/ 8" screen NH DOT St andard Specifications

0- 10% passi ng #4 sieve
0- 5% passi ng #8 sieve

3l -5 BRI CK MASONRY

This section applies to brick masonry, for the shelf, invert, and grade
adj ust nent .

Brick: The brick shall be sound, hard, and uniformy burned brick,
regular and wuniform in shape and size, of conpact texture, and
satisfactory to the engineer. Brick shall conply with the ASTM St andar d
Specifications for Sewer Brick (rmade from clay or shale), Designation
C32, for Grade SS, hard brick.

Rej ected brick shall be i mediately renoved fromthe work.

Mortar: The nortar shall be conposed of portland cenent, hydrated |ine,
and sand, in the proportions of 1 part cenent to 1/2 part |line to 4-1/2
parts sand, (by volune). The proportion of cenent to |ine may vary from
1:1/4 for hard brick to 1:3/4 for softer brick, but in no case shall
the volune of sand exceed three times the sum of the volune of cenent
and |ine.

Cenent shall be Type Il portland cenment conformng to ASTM C- 150,
St andard specifications for Portland Cenent.

Hydrated |linme shall be Type S conformng to the ASTM Standard
Specification for Hydrated Line for Masonry Purposes, Designation C207.

Sand shall <consist of inert natural sand conformng to the ASTM
St andard Specifications for Concrete (Fine) Aggregates, Designation C33
as foll ows:

GRADI NG
Per cent
Si eve Passi ng
# 3/8 100

4 95 - 100%
8 80 - 100%
16 50 - 85%
50 10 - 30%
100 2 - 10%
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Fi neness Modul us 2.3 - 3.1

Laying Brick: Only clean bricks shall be wused in brickwork for
manhol es. The brick shall be npistened by suitable neans, as directed,
until they are neither so dry as to absorb water fromthe nortar nor so
wet as to be slippery when Iaid.

Each brick shall be laid in a full bed and joint of nortar wthout
requiring subsequent grouting, flushing, or filling, and shall be
t hor oughly bonded as direct ed.

Curing: Brick masonry shall be protected fromtoo rapid drying by the
use of burlaps kept noist, or by other approved neans, and shall be
protected fromthe weather and frost, all as required.

3l -6 SETTI NG MANHOLE FRAMES AND COVERS

Manhol e franes shall be set with the tops conform ng accurately to the
grade of the pavenent or finished ground surface or as indicated on the
drawi ngs. Franes shall be set concentric with the top of the nasonry
and in a full bed of nortar so that the space between the top of the
manhol e masonry and the bottom flange of the franme shall be conpletely
filled and nmade watertight. A thick ring of nortar extending to the
outer edge of the masonry shall be placed all around and on the top of
the bottom flange. The nortar shall be snobothly finished and have a
slight slope to shed water away fromthe frane.

Manhol e covers shall be left in place in the franes on conpletion of
ot her work at the manhol es.

A mnimum of 8" and a maxi num of 12" of brick and nortar shall be
al l oned for grade adjustnent.

SECTI ON 3J

FI NAL SEVWER TESTS

3J-1 GENERAL

A. Work Included
1. Final sewer testing work includes the performance of testing
and inspecting each and every length of sewer pipe and each
I tem of appurtenant construction.

2. Perform testing at a tinme approved by the Engineer, which
may be during the construction operations, after conpletion
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of a substantial and convenient section of the work, or
after the conpletion of all pipe |aying operations.

Provide all | abor, punps, pipe, connections, gauges,
nmeasuring devices and all other necessary apparatus to
conduct tests.

3J- 2 PERFORMANCE

A. Ceneral
1. Al sewers, manholes, appurtenant work, in order to be
eligible for approval by the Engineer, shall be subjected
to tests that will determ ne the degree of watertightness,

hori zontal and vertical alignnment, and deflection (P.V.C
sewers only).

Thoroughly clean and/or flush all sewer Ilines to be
tested, in a manner and to the extent acceptable to the
Engi neer, prior to initiating test procedures.

Perform all tests and inspections only under the direct
supervi sion of the Engi neer.

Perform Testing by test patterns determ ned or approved by
t he Engi neer.

Rermedi al Work:
a. Perform all work necessary to correct deficiencies

di scovered as a result of testing and/or inspections.
b. Conpletely re-test all portions of the original

construction on whi ch remedi al wor k has been

per f or med.
c. Performall renmedial work and re-testing in a nanner
and at a time approved by the Engi neer.

B. Leakage Tests (G avity Sewers):

1.

2.

Test all gravity sewer |ines for |eakage by conducting | ow
pressure air tests conformng to ASTM C828 after the
installation of house service fittings and | eads and after
conpl etely backfilling the sewer line trench.

Equi prent

a. Pneumatic plugs shall have a sealing |length equal to or
greater than the dianmeter of the pipe to be inspected.
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b.

C.

d.

Pneunmatic plugs shall resist internal test pressures
wi t hout requiring external bracing or bl ocking.

Al'l air used shall pass through a single central panel.

Connect 3 individual hoses:
(1) From the control panel to the pneumatic plugs for

inflation.

(2) From the control panel to the sealed sewer line for
introducing the | ow pressure air.

(3) From the sealed sewer line to the control panel for

continually nonitoring the air pressure rise in the
seal ed |ine.

3. G oundwater Conditions:

a.

In areas where groundwater exists, and at the tinme of
installing the sewer Iline, install a 1/2-inch dianeter
capped pipe nipple, approximately 10 inches |ong, through
the manhole wall on top of one of the sewer lines entering
t he manhol e.

| Mmedi ately prior to performng the |ine acceptance test,
determine the groundwater by renoving the pipe cap,
blowing air through the pipe nipple into the ground to
clear it, and then connecting a clear plastic tube to the

ni ppl e.

Hol d the tube vertically and nmeasure the height in feet.
Divide this height by 2.3 to establish the pounds of
groundwat er pressure to be added to the air pressure test
readi ngs. (Exanple: Height of water is 11 1/2 feet, added
groundwater pressure is 5 psig, mninmum air pressure is
2.5 psig; therefore, the total m ninmum acceptable pressure
is 7.5 psig).

4. Testing Pneumatic Pl ugs:

a. Seal test all pneumatic plugs prior to using themin the

actual test.

b. Lay one length of pipe on the ground and seal both ends

C.

with the pneumatic plugs to be tested.

Pressurize the sealed pipe to 5 psig.

d. The pneumatic plugs are acceptable if they remain in place

wi t hout braci ng.
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5. Testing Sewer Pipeline:

a. After the trench has been backfilled, the sewer pipe
cleaned and the pneumatic plugs checked, place the
plugs in the sewer |ine at each manhole and inflate
t hem

b. Introduce |low pressure air into the seal ed sewer pipeline
until the air pressure reaches 4 psig greater than the
aver age groundwat er pressure.

c. Allow a mininmum of 2 mnutes for the air pressure to
stabilize to a mnimum of 3.5 psig greater than the
ground-wat er pressure.

d. After the stabilization period, disconnect the air hose
fromthe control panel to the air supply.

e. The pipeline will be acceptable if the pressure decrease
is not greater than |1/2 psig in the tine stated in the
followi ng table

Pi pe D aneter (inches) Ti ne (m nut es)

e 2.0
I T 3.0
L T 4.0
O e 5.0
i 5,5
i e 6.5
15- - - m o 7.0
16---------mmme - 7.5
18---- - 8.5
20------ - 9.5
21 - 10.0
24 - 11.5
N R 12.5
30----- e 14.0
36---- i 17.0

6. Testing Force Mins:

a. Force mains shall be tested in accordance with Section
4 of Anmerican Water Wrks Association Standard C600
"Installation of Cast Iron Water Mains", at a pressure
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7.

equal to 150% of the design operating total dynamc
head.

Test Results:

a. If the installation fails the | ow pressure air test,
determ ne the source of |eakage.

b. Repair or replace all defective materials and/or
wor kmanshi p and repeat | ow pressure air test.

C. Deflection Tests (P.V.C. Sewers Only)

1.

Test all P.V.C. Sewer lines for deflection by conducting
defl ection tests using a rigid "Go-No Go" defl ection gauge nmade
as recommended by Johns-Manville or by an approved
def | ect oneter.

The acceptance limt for deflection tests of installed PVC
Pi pe Designation D 3034 and F-789, 4"-15" dianeters, shall be
7-1/ 2% of the average inside dianeter of the pipe. A test shal
be conducted after a m ninmum of 30 days followi ng their
installation.

Go-No Go Device

a. Pull a line through the pipe with which to pull the Go-No Go
devi ce using one of the follow ng nethods:

(1) Attach the pull line to the nozzle end of a hydro cl eaner
before the cleaning cycle starts. As the hose is pulled
through the line, it will carry the pull line to the next

manhol e where it can be tied off.
(2) A parachute device can be blown through the Iine with a

| i ghtwei ght string attached. The pull line can then be
attached to the string and pulled manual |y through the
l'i ne.

(3) If water is available, a lightweight string can be
fl oated through the pipe. The pull line can then be
attached to the string and pulled manual ly through the
l'i ne.

b. Attach a pull line to each end of the device to facilitate

removal if an obstruction is encountered.
c. Pull the gauge through the line by hand using a snooth and
easy noti on.

d. If an obstruction is encountered, pull lightly to see if the
gauge will clear the obstruction.
e. If the gauge will not clear the obstruction, record the

di stance fromthe manhol e and pull the gauge back out.
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4.

Repair or replace all defective materials and/or worknmanship
and repeat the deflection test on the repaired |ine.

D. Alignnment Tests (G avity Sewers):

1.

Perform tests for the correctness of horizontal and vertical
al i gnnent on each and every length of gravity sewer pipeline
bet ween manhol es.

Beam a source of light, acceptable to the Engineer, through
the pipeline and directly observe the light in the manhol e at
t he opposite end of each test section.

E. Inspection of Appurtenant Installations:

1.

Compl etely inspect, at a tinme determ ned by the Engineer, al
manhol es and inlets to ascertain their conpliance with the
Drawi ngs and Speci fi cati ons.

Provide access to each manhole and inlet and check the
foll owi ng characteristics:

Shape and finish of invert channels,

Waterti ghtness and finish of masonry structures,

Location, type, and attachnent of stops,

El evati on and attachnent of franes, covers, and openi ngs.
Pattern and machi ning of covers

Drop connection arrangenents.

DO QOO T Y

F. Manhol e Leakage Tests

1.

Qbservati on:

a. Test nmanholes prior to backfilling, nortaring joints, and
installing the bench and inverts.

b. When the groundwater is below the bottom of the nanhole
perform an exfiltration test by plugging all pipes and
ot her openings and filling the nanhole with water to the
top of the cone section. After 15 mnutes, if there is no
vi si bl e | eakage (no water visibly noving down the surface
of the manhole) the nmanhole shall be considered
wat erti ght and backfilling may proceed.

c. Wen the groundwater is above the bottom of the nanhol e,
perform an infiltration test on that portion of the
manhol e bel ow the groundwater |evel. After 15 minutes, if
there is no visible leakage into the nmanhole, that

portion of the mnmanhole below the groundwater shall be
considered watertight After the infiltration test has
been completed, fill the nmanhole with water and perform

an exfiltration test on that portion of the manhol e above
t he groundwat er.
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2.

3.

3.

d. Any visible |eakage into and out of manholes shall be
consi dered unsati sfactory.

Drop in Water Level:
a. Under certain circunstances such as an area with a heavy
flow of traffic, and with approval by the Engi neer, a nmanhol e
may be tested by measuring the drop in water |evel after
backfilling.

b. Prior to nortaring joints and installing the bench and
invert, fill the manhole to the top of the cone and conpute
the |eakage by neasuring the drop in water |level over a
period of not |ess than 8 hours.

c. Leakage shall not exceed 1 gallon per vertical foot for a
24 hour peri od.

As an alternative to the above tests, a vacuum pressure test
may be carried out to the following criteria:

a. Initial vacuum gage test pressure shall be 10" Hg. Test
hold tine for a 1" Hg. pressure drop to 9" Hg shall be:
(1) At least 2 mnutes for 10 feet deep manhol es;

(2) At least 2-1/2 mnutes for 10-15 feet deep
manhol es; and
(3) At least 3 mnutes for 15-25 feet deep manhol es.

a. If the pressure drop exceeds the above limts the unit
shall be repaired and re-tested and if a unit fails to
nmeet a 1" pressure drop in 1 mnute, the unit shall be
wat er tested per (1) or (2) above.

Correct all |eakage by reconstruction using new materials.
Usi ng | eadwool, expanding nortar, and other repair nethods
shall not be permtted.

G Re-testing Approved Lines

1.

Prior to the final acceptance of any sewer |ines, the Engineer

may require re-testing of up to 10% of all lines installed
when nore than 30 days have |lapsed from the tine of initial
testing or, if in the opinion of the Engineer, sufficient

reason exists to suspect settling has occurred.
| f, during such re-testing, any lines are found to exceed the

7. 5% maxi num defl ection, the Engineer may require all lines to
be re-tested.
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DI VI SION 4 — STORM DRAI NS

SECTI ON 4A

REI NFORCED CONCRETE DRAI NS

4A-1 SCOPE OF WORK

This section includes furnishing reinforced concrete drainage pipe as
shown on the contract draw ngs.

4A- 2 REI NFORCED CONCRETE PI PE

Rei nf orced concrete drain pipe shall conformto ASTM Specifications for
Rei nforced Concrete Culvert, Storm Drain, and Sewer Pipe, Designation
C 76. Rei nf orcenent  shal | be circular for all concrete pipe.
Rei nforcenent shall be of the cross-sectional areas as specified in
ASTM C-76. Longitudinal and circular reinforcenent shall extend into
bells, grooves, and tongues. Manufacturer's certificate of conpliance
shall be furnished to the Engineer, prior to installation. Mthods of
shi pping and storage on site shall be such as to avoid injury to the
pi pe. Damaged pi pe shall be rejected and renoved fromthe job site.

Rei nforced concrete pipe shall be Cass IV, Wall B, unless otherw se
noted on the plans.

Each length of pipe shall be marked with the nmanufacturer, class, and
date of manufacture. Pipe shall not be shipped until it has aged 7 days
or attained a mninmum strength of 4000 psi, whichever takes |onger.

4A-3 JA NTS FOR REI NFORCED CONCRETE PI PE

Joints for concrete pipe shall be standard bell and spigot or tongue
and groove.

Bel | and spigot pipe joints shall be made by caul king all around wth
twisted jute of proper size to give good alignnment of the pipe. Inner
surfaces of abutting sections shall be flush and in a snooth grade
Brush and wet the jointing surfaces, and then fill the annul ar opening
with nortar to a mninmum depth of 2-in, sufficient to form a bead
around the outside face of the bell

Tongue and groove joints shall be made by brushing and wetting the
jointing surfaces, buttering the spigot with nortar and pushing it
hone. The opening between the pipes shall then be conpletely filled
with nortar, both inside and outside on pipes 45-in and | arger, outside
on pipes 42-in and snaller.
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Mortar for jointing shall consist of one part portland cenent and two
parts sand, using a mninmm anmount of water sufficient to neke a
wor kabl e nortar.

Joints shall be inmediately protected fromfreezing or excessive drying
by covering with earth, burlap, or other approved naterial.

4A-4 | NSTALLATI ON

Brain pipe shall be laid true to Iline and grade as shown on the plans
and in accordance with the instructions of the manufacturer.

Beddi ng shall consist of carefully preparing and shaping a bed of fine
granular material to fit the lower |5 percent of the external height of
the pipe with a mninmm of 4" under the bottom of the pipe. Recesses
shal| be excavated for the bells of the pipe.

As soon as the excavation is conpleted and the specified pipe beddi ng
provi ded, the Contractor shall firmy bed the pipe to conform
accurately to the line and grade indicated on the plans. No bl ocking
will be permtted under the pipe.

As soon as the pipe is in place, fine granular nmaterial shall be placed
and conpacted to the m d-di anmeter of the pipe.

The remai ni ng backfill shall be in accordance with Section 2B.

4A-5 TESTI NG AND CLEANI NG

At the conclusion of the work, the Contractor shall thoroughly clean
all of the new drains by flushing with water or other neans to renove
all dirt, stones, pieces of wood, or other debris, which nmay have
entered during the construction period. Debris cleaned fromthe |ines
shall be renoved fromthe | owest manhole. If, after this cleaning any
obstructions remain, they shall be renpved to the satisfaction of the
Engi neer. When groundwater |evel is above the pipe, or followng a
heavy rain, the Engineer will exam ne the pipe for |eaks. If any
defective pipes or joints are discovered, they shall be repaired or
repl aced.

SECTI ON 4B

DRAI NAGE STRUCTURES

4B-1 SCOPE OF WORK

This section shall include manhol es and catch basins constructed of
cast-in-place concrete, concrete block, or precast sections.
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4B- 2 CAST- I N- PLACE CONCRETE

Cast-in-place structures shall be nmade with concrete conformng to the
requirenents for Cass A concrete in Section 520 of the New Hanpshire
Depart nent of Transportation Standard Specifications.

4B- 3 REI NFORCI NG STEEL

Rei nforcing steel for cast-in place concrete shall conformto the
requi renents of Section 544 in the New Hanpshire Departnent of
Transportation's Standard Specifications for Billet-steel bars or
Wl ded Steel Wre Fabric.

4B-4 BRI CK NMASONRY

Brick masonry shall be in conformance with Section 3l-5.

4B- 5 CONCRETE BLOCK MASONRY

Precast solid concrete blocks may be rectangular for drain inlets or
radi al and battered for manholes and shall conform to ASTM
specification C 139. Bl ocks shall have maxi num | engths of eighteen (18)
i nches, mnimumw dth of eight (8) inches, and height not greater than
ei ght (8) inches.

Radi al bl ocks nmust be made in true segnents of a circle with inside and
outside surfaces curved to the desired radius. The units in the cone
section of the manhol e shall be drawn in (reduced) eight (8) inches for
every eight (8) in height. The unit shall be so designed that the
interior surfaces of manholes are cylindrical for straight sides and
conical for the top three courses with no offsets.

Units for both manholes and inlets nust be so designed that only ful
l ength units are required to | ay any one course.

Al'l bl ocks shall be free fromnoticeable cracks, pits, damaged corners,
and other inperfections. Textures shall be uniformand shall conformto
sanpl es submtted to and approved by the Engi neer.

Mortar for concrete block shall be as specified for Brick Msonry in
Section 3I-5.

4B- 6 PRECAST CONCRETE SECTI ONS

Precast concrete sections shall be manufactured to the dinensions as
detailed in the plans and shall conformto ASTM Specification C 478 as
appl i cable and the foll ow ng additional requirenents:
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The barrels of manhol es shall be 48-in. inside dianeter with a wall not
less than 5-in., and 60-in. inside dianeter with a wall not |ess than
6in. with tongue and groove joints. Precast bases shall be a m ni num of
5-in. thick.

Precast tops shall have 30-in. diameter openings as required.

Inverts of precast bases to be shaped with concrete fill in the field.
A channel shall be fornmed for the I ower 10% of the pipe with the top of
the shelf 1" above the top of the channel.

Draw ngs and specifications shall be submtted for approval for all
types of precast units to be furnished. Drawings shall indicate all
di mensi ons and reinforcing steel areas and concrete design strength

Precast concrete manhol e sections shall be set so as to be vertical and
with sections in true alignnent, 1/4-in. maxinum tolerance to be
al lowed. Joints for tongue and groove sections shall be conpletely
nortared by buttering the groove end imediately prior to setting a
section. The outside and inside joint shall then be conpletely filled
with a conparatively dry nortar (one part cenent to two parts sand) and

finished flush with the surfaces of the bell. Allow joints to set for
24 hours before backfilling. Backfilling shall be done in a careful
manner, bringing the fill up evenly on all sides. If any |eaks appear

in the manholes, the inside joints shall be caulked with |ead wol to
the satisfaction of the Engi neer.

Where holes nust be cut in precast sections to acconmodate pipes, this
cutting shall be done prior to setting them in place. Al holes in
sections shall be thoroughly filled with nortar and fini shed snoboth and
flush with adjoi ning surfaces.

Al'l holes in sections for handling shall be thoroughly plugged wth
nortar.

4B- 7 MANHOLES

Drain manholes 4 ft. in dianeter, as shown in Appendix B-2, shall be
used on pipe sizes 24-in. and smaller. Manholes on |arger drains shal
be approved by the Engi neer.

The bottom slab of manhol es shall be built on a 6-in. screened gravel
base. Manhol e bases shall be precast concrete or cast-in-place Mnhole
cast-in-place bases for drains shall be constructed to provide a slab
for support of the concrete black masonry wall or reinforced concrete
wal | s.
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Drain manhole inverts shall be constructed of concrete fill sloped to
drain between flowthrough pipes. No invert is required for pipes
entering drain manhol es or structures from catch basins.

An inlet manhole shall be identical to a drain manhol e except that the
clear opening shall be 24" and a 24" square frane and grate, in
conformance with Section 4B-10, shall be provided.

When approved by the Engineer, the use of an extended grate, as Shown
i n Appendi xes B-4 and B-5, shall be permtted. The grate shall consi st
of an Irving Deck and frame having a width of 21.5 inches and a |length
of 60 inches, as manufactured by Lyons Iron Wrks, or approved equal
The trough base shall be constructed of 8 inches of concrete cast-in-
place at a mninmumdepth of 1 ft. and having a slope of 1 in. per foot.
The trough walls shall be constructed of 8-inch masonry bl ocks.

4B- 8 CATCH BASI NS

Catch basins shall be 4 ft. in dianeter, as shown in Appendix B-3.
Sunps shall be 3 ft. unless otherw se approved by the Engi neer.

The bottom slab of catch basins shall be built on a 6-in screened
gravel base. Catch basin bases shall be precast concrete or cast-in-
pl ace. Catch basin cast-in-place bases shall be constructed to provide
a slab for support of the concrete block masonry wall or reinforced
concrete wal | s.

4B-9 MANHOLE FRAMES AND COVERS

Manhol e franes and covers shall provide a 30" dianeter clear opening.
The cover shall have the letter "D' or the word "DRAIN' in 3" letters
cast into the top surface. Covers shall have two |ift holes, 180
degrees apart, on the perineter.

The castings shall be of good quality, strong, tough, even-grai ned cast
iron, snmooth, free from scale, lunps, blisters, sandholes, and defects
of every nature which would render themunfit for the service for which
they are intended. Contact surfaces of covers and frame seats shall be
machi ned at the foundry, before shipnment to prevent rocking of covers
in any orientation.

Al'l castings shall be thoroughly cleaned and subject to a careful
hanmer i nspection.

Castings shall be at least Cass 30 conformng to the ASTM Standard
Specification for Gay Iron Castings, Designation A48.
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Bef ore being shipped from the foundry, castings shall be sandbl asted
and given tw coats of coal-tar-pitch varnish, applied in a
satisfactory manner so as to nake a snooth coating, tough, tenacious,
and not brittle or with any tendency to scale off.

4B- 10 CATCH BASI N FRAMVES AND GRATES

Catch basin frames and grates shall be 24" square, with either a cast
iron frame and gal vani zed steel grate, conformng to Type B on Standard
Sheet No. 3 of the New Hanpshire Departnent of Transportation Standard
Specifications or a 24" square cast iron frane and cast iron grate,
conformng to Alternate 1 Grate for CB-B and DI -B on Standard Sheet No.
3-A of the New Hanpshire Departnent of Transportation Standard
Speci fications.

Catch Basin Gate and Franme Type "F' and alternate Type "F' conform ng
to State of New Hanpshire Departnment of Transportation's Standard
Specifications nay be used on steep roadways where high capacity is
needed. The Type "F' Gate is shown on Plate 8 of Standard No. 3 and
the Type "F' alternate grate is shown on Plate 7 of Standard No. 3-B.

When approved by the Engineer, the use of an extended grate, as shown
i n Appendi xes B-4, shall be permtted. The grate shall consist of an
Irving Deck and frame having a width of 21.5 inches and a I ength of 60
i nches, as manufactured by Lyons Iron Wrks, or approved equal. The
trough base shall be constructed of 8 inches of concrete cast-in-place
at a mnimm depth of 1 ft. and having a slope of 1 in. per foot The
trough walls shall be constructed of 8-inch masonry bl ocks.

4B-11 SETTI NG MANHOLE FRAMES AND COVERS

Manhol e franes and covers shall be set in conformance with Section 3I-
6.

4B-12 SETTI NG CATCH BASI N FRAMES AND GRATES

Catch basin frames and grates shall be set in conformance with Section
3l - 6.

4B-1 3 CLEANI NG DRAI NAGE STRUCTURES

Al'l manhol es and catch basins shall be thoroughly cleaned prior to
final inspection, by the renoval of all accunmulations of silt, debris,
and foreign matter of any kind.
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SECTI ON 4C

HEADWALLS

4C-1 SCOPE OF WORK

This section shall include construction of headwal |l s as shown in
Appendi x B-6, and as shown on the contract draw ngs.

4C-2 CAST- I N- PLACE CONCRETE

Concrete used shall conformto the requirenents for Class A concrete in
Section 520 of the New Hanpshire Departnent of Transportation Standard
speci fications.

4C- 3 MASONRY

Al'l masonry shall be nade with nortar conposed of one part Portl and
Cement to two parts sand to which a small anmount of hydrated |ine, not
to exceed 10 | bs. to each bag of cenent, nay be added.

Sand shall be washed, cleaned, screened, sharp, and well graded, with
no grain larger than a No. 4 sieve opening. It shall be free from
vegetable matter, |loam organic or other material of such nature and
quantity as to render it unsatisfactory.

No so-called "dry-masonry” wi thout nortar will be permtted

SECTI ON 4D

Rl PRAP

4D-1 SCOPE OF WORK

Rip-rap will be placed where shown on the plans to the extent indicated
on the plans.

4D- 2 RI PRAP

The stone used for riprap shall be sound, free from structural defects
and shall consist of a durable field or quarry stone roughly as
rectangul ar bl ock. At |east 50% of the stones shall weigh in excess of
150 I bs. each, and the remai nder shall weigh from50-150 | bs. each. One
di mensi on of each exposed stone shall not be less than 12 inches. Rip-
rap shall be bedded in bank run gravel. The stones shall be placed by
mechani cal equi pnment imedi ately after preparation of the gravel bed,
with the stones laid so that the 12-inch dinension is perpendicular to
the prepared bed. Stones shall be placed so that the weight of the
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stone is carried by the underlying material and not by the adjacent
stones, with the larger stones placed at the bottom of the slope.
Spaces between stones shall be filled with spalls of suitable size to
construct a solid, stable slope, free fromlarge voids which m ght not
protect the earth sl opes agai nst erosion.

DIVISION 5 - STREETS

SECTI ON 5A PAVEMENT

5A-| SCOPE CF WORK

This section includes renoval and replacenent of pavenents over
trenches excavated for installation of dr ai ns, sewers, and
appurtenances as well as pavenent for new streets.

SA-2 CUTTI NG AND REMOVI NG PAVEMENT

The Contractor shall renobve only as nuch existing pavenent as necessary
to do the work. Where excavations are to be nade in paved surfaces, he
shall out the pavenent ahead of the excavation by sawing before
breaking the pavenent within the excavated limts for renoval. All
pavenent shall be cut by sawi ng. Sawi ng and renoval shall be done so as
to produce clean, wuniform vertical edges wthout damge to the
remai ni ng pavenent. Pavenent renoved shall not be mxed with other
excavated material, but shall be disposed of away fromthe site of the
wor k before the remai nder of the excavation is nade.

S5A- 3 GRAVEL SUB- BASE

3ackfilling of trenches in streets shall be as specified in Section 2B.
The top of the trench shall be backfilled with 1 ft. of bank-run gravel
as specified in Section 2D. The gravel shall be thoroughly conpacted to
the satisfaction of the Engi neer.

S5A- 4 TEMPORARY PAVEMENT

Where directed by the Engi neer and i medi ately after backfilling, place
tenporary bitum nous pavenent, consisting of Type B or Type F Hot
Bi tum nous Pavenent, 2-in thick, in accordance with Section 401 of the
nost recent Standard Specifications for Road and Bridge Construction of
the Departnent of Transportation of the State of New Hanpshire, and al

anmendnents thereto. This tenporary pavenent shall be repaired as
necessary to nmaintain the surface of the pavenent until replaced by the
per manent pavenent. |If points of settlenent or holes appear in the

tenporary pavenent, the Contractor shall repair the same within three
days of notification by the Engineer or Cty Authority. Wen directed
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by the Engi neer, the Contractor shall renobve the tenporary pavenent and
regrade the sub-base for installation of pernmanent pavenent.

S5A-5 3-1 N Bl TUM NOUS CONCRETE PAVEMENT

No permanent pavenent shall be placed over a backfilled trench within
60 days after conpaction of the backfilling unless permtted to do so
in witing by the Engineer. Repaving may be delayed for a l|longer tine
i f the Engineer so directs.

Per manent pavenent shall consist of a 2 inch base course of Type B and
a l-inch wearing course of Type F Hot Bitum nous Pavenent neeting in
every respect Section 401 of the nost recent Standard Specifications
for Road and Bridge Construction of the Departnent of Transportation of
the State of New Hanpshire. The edges of the existing pavenent shall be
trimed back to a reasonably snooth |ine subject to the approval of the
Engi neer. Imediately prior to laying the binder and wearing courses,
the trimed edges shall be stable and unyielding, free of |oose or
br oken pi eces and all edges shall be thoroughly broonmed and coated with
an approved asphalt tack coat. Broomthe entire binder course prior to
pl aci ng wearing course.

The wearing course shall be rolled until thoroughly conpacted by a

roll er weighing approxinmately 10 tons, but not heavy enough to damage
t he existing adj acent pavenent.
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